Discussion of the lineage and transformation of esophageal epithelium as they relate to gastroesophageal reflux disease (GERD) 
Discussion of the lineage and transformation of esophageal epithelium as they relate to gastroesophageal reflux disease (GERD) requires consideration of both the native squamous epithelium and the acquired columnar epithelium of Barrett's esophagus. The non-keratinizing squamous epithelium has a proliferative basal zone where cells undergo mitosis, then migrate toward the luminal surface, and differentiate in the prickle cell layer where they flatten out as they reach the luminal surface and accumulate glycogen [1] . In response to injury induced by GER, the squamous epithelium undergoes reactive changes characterized by widening of the basal zone with increased mitotic figures, increased numbers and length of vascular papillae from the lamina propria, and immaturity of the superficial cell layers, including reduced glycogen content [2] .
Chronic injury from gastroesophageal reflux can also result in adaptive replacement of the native squamous epithelium by more resistant columnar epithelium, termed columnar metaplasia, for which the eponym of "Barrett's esophagus" is usually applied [3] [4] [5] Neoplastic transformation of squamous-lined mucosa into squamous carcinoma is a vanishingly rare complication of GERD, although chronic injury to the squamous epithelium in patients with other forms of esophagitis does appear to predispose to squamous carcinoma [12] [13] [14] . Neoplastic transformation of Barrett's mucosa to adenocarcinoma is a very important and increasingly frequent complication of GERD [15] [16] . Columnar epithelial dysplasia, a neoplastic epithelial proliferation, is the precursor to adenocarcinoma, which usually develops in a sequence from columnar epithelial metaplasia-intestinal metaplasia-dysplasiaadenocarcinoma. The morphologic features of dysplasia include alterations in architecture, epithelium, and cytology. Investigations of the associated molecular alterations are in progress [17, 18] .
Critical questions about epithelial lineage and transformation that remain to be answered include the regulatory factors in columnar metaplasia and intestinalization, and the etiologic factors and genetic events responsible for neoplasia. Additional studies of luminal contents, cellular mechanisms, and their interactions with the native and columnar-lined esophageal mucosae are needed.
